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We present a unique case of avascular necrosis in
both poles of the scaphoid bone after a waist frac-
ture in an 11-year-old boy. Carpal injuries in chil-
dren are relatively rare. They represent 0.34% of all
fractures in children and 0.45% of paediatric upper
limb fractures.1 In the majority of cases the fracture
heals uneventfully with a low incidence of compli-
cations. We could find no published paediatric cases
of avascular necrosis in both poles of the scaphoid
after a fracture. There have been a few cases of
avascular necrosis reported, both in the presence
and absence of trauma.3—5 The avascular necrosis
has only been reported in the proximal pole with a
history of trauma,5 or in the whole scaphoid in the
absence of a fracture.3,4 Temporary ischemia of the
scaphoid in an 11-year old has also been reported.3
We believe this is the first reported paediatric case
of avascular necrosis in both poles of the scaphoid
after a waist fracture.Case report
An 11-year-old right hand dominant boy jumped off
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Open access under the Elsevier OA licfloor. He initially complained of transient soreness in
his right wrist, but these symptoms settled within a
day or two. He resumed normal activities, including
sports.
Since this incident he complained of intermittent
discomfort in his wrist every few weeks. It was
unrelated to activity or movement. Each time it
took about 2 days to improve. He attended the GP 3
months after the injury and a radiograph was per-
formed. The radiograph revealed a fracture of the
scaphoid waist with avascular necrosis of both
poles. He was referred to Worcester hospital. On
examination there was no swelling or limitation of
movement noted. Radiographs of both wrists were
performed to ensure thiswas not a congenital fusion
abnormality. He was treated conservatively
(Fig. 1).
The patient was reviewed one and a half years
after injury. It was noted he had limitation of
dorsiflexion, but no discomfort. The radiographs
revealed that the proximal pole had reconstituted
with good bone to some degree, but the distal
pole was still quite sclerotic, and possibly in two
parts (Fig. 2). Internal fixation with bone grafting
was considered, but in view of the poor quality
bone for fixation in both poles, the multiple frag-
ments and the degree of improved reconstitution
proximally, it was decided to treat the patient
conservatively. We will review in 1 year with
imaging.ense.
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Figure 1 Fracture of scaphoid waist with avascular
necrosis of both poles.
Figure 2 The proximal pole of scaphoid getting recon-
stituted.Discussion
Scaphoid fractures are rare in children. The sca-
phoid receives the majority of its blood supply from
the dorsal branches of the radial artery at, or distal
to, the waist area. These perfuse the proximal pole
in a retrograde fashion. These vessels supply 70—
80% of the scaphoid bone. A second group of vessels
arise from the palmer and superficial palmerbranches of the radial artery and enter the scaphoid
at the region of the scaphoid distal tubercle. They
supply the remaining 20—30%. Ossification follows
the pattern of the blood supply. Because of the early
ossification and the stout soft tissue attachments
that protect its proximal pole, fractures of the
scaphoid in children are often of the distal pole.
The waist is less commonly fractured and the prox-
imal pole is very rarely fractured.8
The development of the scaphoid in children is a
contentious issue and opinions differ as to what age
the scaphoid develops, and therefore when it may be
fractured. Cases of temporary ischemia of the sca-
phoid3 and spontaneous healing of non-unions have
been reported.4,11 Louis et al. reviewed 17,439 hands
radiologically looking for evidence of congenital
bipartite scaphoid. They failed to reveal any evi-
dence and concluded that it was traumatic in origin
and should be treated accordingly.6
Management of paediatric scaphoid fractures has
been a controversial topic. Peljovich and Simmons
recommended exhausting non-operative measures
unless the involved joints are unstable or grossly
incongruent. He felt that cautious observation was
required especially in younger children.9 Other
papers published tended to be more aggressive in
their treatment of non-unions. Few papers show the
results of conservative treatment for non-unions.
There are three published case reports of non-
unions of a single pole successfully treated conser-
vatively. There are no level one trials published to
compare the outcomes.
Most scaphoid fractures can be successfully man-
aged with standard immobilisation techniques.
However, non-unions of paediatric scaphoids have
been reported. Mintzer et al. presented the out-
come of 13 paediatric scaphoid non-unions. The
average time between fracture and operation was
16.7 months. They performed the Matte-Russe pro-
cedure or Herbert screw fixation. The average fol-
low-upwas 6.9 years and all cases went on to clinical
and radiological union.7
The largest trial published was by Toh et al. who
looked at 64 cases of scaphoid fracture in children
over the period 1984—1999. Forty six of these cases
were non-union and 18 were acute. Cast immobili-
sation was performed in 10 acute cases and two non-
union cases. Screw fixation was performed in 52
cases, including 35 cases of bone grafting. All, but
two cases achieved good bony fusion. Two non-union
cases required further bone grafting. They felt that
a major problem was that children are not brought
to the clinics immediately after injury, so the per-
centage of non-union is high.12
Fabre et al. noted that scaphoid non-union in
children is very rare. They found only 29 published
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was bone grafting, but they reported 2 cases of non-
union treated by cast immobilisation. They felt that
surgery should be considered if there was no indica-
tion of healing after 3 months of immobilisation.2Conclusion
We performed a literature search and were unable
to find any published cases of avascular necrosis in
both poles of the scaphoid, after waist fracture, in
children.
The evidence suggests that orthopaedic surgeons
more commonly internally fix and bone graft non-
unions of paediatric scaphoid fractures. The pub-
lished data are inherently biased as few cases have
been treated conservatively. There are a minority of
non-union cases that have been successfully treated
conservatively.10 Children have tremendous healing
andremodellingcapacity, theymaywell recover from
transient avascular episodes and scaphoid injuries.References
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